planes intersect (as projected i n
the celestial sphere) are called the nodes, shown as

o

M and N. V is the vernal equinox, a point on the;

st st e o ? Solar system - Planets, Moons, Orbits: The eight
: e planets can be divided into two distinct categories

EL . @t Et -“r;_m on the basis of their densities (mass per unit
freald 11 T OTER

volume). The four inner, or terrestrial,
planets???Mercury, Venus, Earth, and
Mars???have rocky compositions and densities
greater than 3 grams per cubic cm. (Water has a
density of 1 gram per cubic cm.) In contrast, ???

The sun keeps the planets in its orbit with a

SUPPORT REAL-TIME ONLINE
MONITORING OF SYSTEM STATUS

______ tremendous gravitational force. What would happen

MONITOR

if it disappeared entirely? Learn about the star at the

center of our solar system, and how it is critical to all
life as we know it. Grades. 5 - 12. Subjects. Earth
Science, Astronomy.
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SUN AND PLANETS ORBIT SOLAR

For example, the semimajor axis of the orbit of
o . Mars, which is also the planet's average distance
. ;{{jfﬁ LM‘ from the Sun, is 228 million kilometers. Figure 3.4 :
S — Drawing an Ellipse. (a) We can construct an ellipse

Il -

by pushing two tacks (the white objects) into a piece
of paper on a drawing board, and then looping a
string around the tacks.

? For a perfectly circular orbit, the eccentricity is 0O;
with increasing elongation of the orbit's shape, the
eccentricity increases toward a value of 1, the
eccentricity of a parabola. Of the eight major
planets, Venus and Neptune have the most circular
orbits around the Sun, with eccentricities of 0.007
and 0.009, respectively.

The eight planets are Mercury, Venus, Earth, Mars,
Jupiter, Saturn, Uranus, and Neptune. Mercury is
closest to the Sun. Neptune is the farthest. Planets,
asteroids, and comets orbit our Sun. They travel

around our Sun in a flattened circle called an ellipse.
It takes the Earth one year to go around the Sun.

"
[— % Mercury goes around the Sun in only
= .
= (]
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SUN AND PLANETS ORBIT SOLAR

The Sun orbits the center of the Milky Way, bringing
with it the planets, asteroids, comets, and other
objects in our solar system. Our solar system is
moving with an average velocity of 450,000 miles
per hour (720,000 kilometers per hour).

CONTAINER
TYPE ENERGY
STORAGE SYSTEM

—— 3 Energy storage system
- EE—— F€ ROHS C€ &

P An orbit is the path an object takes through space
as it revolves around another object. While a planet
travels in one direction, it is also affected by the
Sun's gravity causing it to take a curved route that
eventually brings it back to its starting point.

“~‘

The small planets have diameters less than 13000
km. giant planets: Jupiter, Saturn, Uranus and
Neptune. The giant planets have diameters greater
than 48000 km. The giant planets are sometimes
also referred to as gas giants. by position relative to
the Sun: inner planets: Mercury, Venus, Earth and
Mars. outer planets: Jupiter, Saturn, Uranus
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W TAX FREE --EEE
ENERGY STORAGE SYSTEM

More than 300 robotic spacecraft have left Earth's
orbit, and 24 U.S. astronauts have traveled to the
Moon. 10. Life as We Know It. Let's look at the
mean temperature of the Sun, and the planets in our

solar system. The mean ???

Planet orbiting the Sun in an orbit with e=0.2 Planet
orbiting the Sun in an orbit with e=0.8 The red ray
rotates at a constant angular velocity and with the
same orbital time period as the planet, =. S: Sun at
the primary focus, C: Centre of ellipse, S": The
secondary focus. In each case, the area of all
sectors depicted is identical.

Mercury, the closest planet, has the highest
eccentricity, with 0.21; the dwarf planet Pluto, with
0.25, is even more eccentric. Another defining

e w attribute of an object's orbit around the Sun is its
N/u inclination, which is the angle that it makes with the

M racrnee I = plane of Earth's orhit???the ecliptic plane. Again, of

ENERGY STORAGE SYSTEM

the planets, Mercury's has the

(C) 2025 Solar Energy Resources 4/9 Web: https://www.gebroedersducaat.nl



SUN AND PLANETS ORBIT SOLAR

The place where the planet is closest to the Sun
(helios in Greek) The strange orbit of the dwarf
planet Pluto is inclined about 177 to the ecliptic, and
that of the dwarf planet Eris (orbiting even farther
away from the Sun than Pluto) by 447, but all the
major planets lie within 10? of the common plane of
the solar system.

OverviewFormation and evolutionGeneral
characteristicsSuninner Solar SystemQuter Solar
SystemTrans-Neptunian regionMiscellaneous
populations

As a star, the Sun doesn"t have any moons, but the
planets and their moons orbit the Sun. Rings. Rings.
The Sun would have been surrounded by a disk of
gas and dust early in its history when the solar
system was first forming, about 4.6 billion years
ago. Some of that dust is still around today, in
several dust rings that circle the Sun. They

-
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SUN AND PLANETS ORBIT SOLAR

? Of the eight major planets, Venus and Neptune
have the most circular orbits around the Sun, with
eccentricities of 0.007 and 0.009, respectively.
Mercury, the closest planet, has the highest
eccentricity, with 0.21; the dwarf ???

ENERGY
STORAC

GE
SYSTEM

The planets orbit the Sun in a counterclockwise
direction as viewed from above the Sun's north
pole, and the planets" orbits all are aligned to what
astronomers call the ecliptic plane. The story of our
greater understanding of planetary motion could not
be told if it were not for the work of a German
mathematician named Johannes Kepler. Kepler

Introduction. The planetary system we call home is
located in an outer spiral arm of the Milky Way
galaxy. Our solar system consists of our star, the
Sun, and everything bound to it by gravity ??? the
planets Mercury, Venus, Earth, Mars, Jupiter,
Saturn, Uranus, and Neptune; dwarf planets such
as Pluto; dozens of moons; and millions of
asteroids, comets, and meteoroids.

PCS EMS
TeC

.
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SUN AND PLANETS ORBIT SOLAR

The solar system started with an initial rotational
direction and has maintained it for 4.6 billion years.;

&

To make a planet reverse its path around the sun,
N something massive would have to force

According to the definition, a planet is a celestial
body that is in orbit around the Sun, has enough
mass to assume hydrostatic equilibrium ???
resulting in a round shape, and has cleared the
neighborhood around its orbit. The second closest
planet to the Sun. Venus is on average at a distance
of 108 million km / 67 million mi or 0.72 AU

Kepler's three laws of planetary motion can be
stated as follows: All planets move about the Sun in
elliptical orbits, having the Sun as one of the foci.()
A radius vector joining any planet to the Sun
sweeps out equal areas in equal lengths of time()
The squares of the sidereal periods (of revolution) of
the planets are directly proportional to the cubes of
their mean ??7?
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Chapter Objectives Upon completion of this chapter
you will be able to describe in general terms the
characteristics of various types of planetary orbits.
You will be able to describe the general concepts

and advantages of geosynchronous orbits, polar

- . - orbits, walking orbits, Sun-synchronous orbits, and
[ I=ITTTTTY . o :
| [; M some requirements for achieving them. Orbital
—_ Hm H ‘\
\‘.w/xL‘,‘/ﬂ/‘ Parameters and Elements The [??7]
- All the planets, asteroids, meteoroids, and comets in

the solar system orbit the sun.This is called
heliocentric orbit. Almost all these bodies also travel

ENERGY
STORAGE
SYSTEM

in the same orbital plane, a thin disk surrounding the
sun and extending to the edge of the solar

system.The orbital plane usually prevents planets or
other celestial bodies from bumping into each other.

The reason is that the app has a slider control which
M i changes the orbits of the planets from a
diagrammatical view (i.e. all the planets in nice neat,
equally separated, circular orbits) to a real view (i.e.
all the planets in elliptical orbits with all the inner

planets squashed in next to the Sun and the outer
planets being widely spaced).

(C) 2025 Solar Energy Resources 8/9 Web: https://www.gebroedersducaat.nl



SUN AND PLANETS ORBIT SOLAR

Of the eight major planets, Venus and Neptune
have the most circular orbits around the Sun, with
eccentricities of 0.007 and 0.009, respectively.
Mercury, the closest planet, has the highest
eccentricity, with 0.21; the dwarf planet Pluto, ???

It takes about eight minutes for light from the Sun to

reach our planet. Orbit and Rotation. Orbit and

Rotation. As Earth orbits the Sun, it completes one
rotation every 23.9 hours. It takes 365.25 days to
complete one trip around the Sun. That extra
quarter of a day presents a challenge to our
calendar system, which counts one year as 365

days.

When zoomed in extremely close to a planet or
moon, it may appear slightly off its orbit path. This is
due to the fact that the orbit path is approximated
using a series of straight line segments. Hyperbolic
and parabolic orbit paths are only rendered out to

about 80 au from the sun.
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